Results: The VAS rating was reported in 211 out of 223 (94.6%) clinical charts. At entry, 60 out of 211 (28.4%) patients presented VAS ‡ 1, 21 (35%) of whom were not taking any analgesics. The mean VAS score ‡ 1 was 3.4. No statistically significant difference emerged in the distribution of VAS rating as regards disease extension, presence or absence of bone metastases and performance status.
introduction
Cancer is the most frequent cause of chronic pain and despite increased attention to the use of analgesics by oncologists and professionals dealing with cancer patient care, these patients are still a long way from receiving satisfactory pain control. Improvement guidelines for the treatment of cancer pain have for some time considered a careful assessment of pain intensity to be the basic condition that may allow physicians to administer the optimal analgesic treatment [1] .
Pain intensity evaluation can be carried out by 'proxy raters' such as health professionals and relatives or by the patient him/herself. Substantial evidence exists that pain in cancer patients is underestimated by the physicians and by the nursing staff, and this was one of the main reasons for suboptimal pain control [2, 3] . Being a matter of a subjective experience, pain can be evaluated indirectly by means of what the subject expresses, verbally and non-verbally, about his/her experience. The instruments available for subjective pain measurement in the adult patient may be one dimensional, such as the visual analog scale (VAS), numerical rating scales (NRS) and categorical verbal rating scales, or multidimensional instruments, such as the McGill Pain Questionnaire and the Brief Pain Inventory. Currently, the use of one of these instruments is considered by many experts as the best way to evaluate pain in cancer patients [4] . When pain assessment was focused on its prevalence and the intensity dimension, a unidimensional scale appears to be the preferable instrument.
Although chronic in nature, cancer pain presents typical fluctuations in intensity, which are often unpredictable. These characteristics lead us to consider that only a careful monitoring of pain intensity can allow for the administration of the optimal analgesic treatment. In addition, pain associated to cancer diagnosis is not a prerogative of advanced disease, but it may also affect early disease stages, even if with a lower prevalence.
Many studies have been carried out on the feasibility and reliability of pain intensity monitoring by unidimensional or multidimensional instruments in cancer patients, both for inpatients [5] [6] [7] and outpatients [8] [9] [10] [11] . However, most of these experiences have been limited to the palliative care setting or at most to patients with advanced disease. In addition, very limited information exists on the implementation of the systematic pain intensity monitoring in cancer patients in everyday clinical practice.
At our institution, the program 'Pain-Free Hospital' was activated in the second half of 2002. The program included a training course for nurses and the systematic monitoring of pain in the patients admitted to the inpatient ward using the VAS. The ultimate aim of this program was to get all the situations of pain in the cancer patients to come forth, including those that may escape the physicians' and the nurses' evaluation, so as to be able to implement the appropriate therapies and to be able to obtain a better symptom control. The objective of the present study is to check the level of the procedure's application and the congruence of the findings with the patient's clinical status.
materials and methods

study population
The study was carried out by an audit of the clinical records of all the patients admitted for the first time in the period 1 January 2003-30 June 2003 to the inpatients' ward of the Medical Oncology Unit of the Policlinico Sant'Orsola-Malpighi in Bologna. In this unit, admission exclusively concerns those patients with a diagnosis of solid tumors in various stages and is finalized to planning, starting or continuing a specific treatment, mainly represented by chemotherapy. Most of the patients presented an advanced tumor or a tumor with loco-regional extension, while a small number had no evidence of disease (NED); the latter patients were admitted in order to receive adjuvant treatment that could not be administered in the outpatients' clinic for a variety of other reasons. Since we have considered all the admissions that have taken place over a certain period, the patients who were submitted to the present analysis may have been at their very first admission or at the first admission during the study period, having already been admitted to hospital previously.
measures
The instrument chosen to measure pain intensity was the VAS of Scott and Huskisson [12] . This is an analogical scale etched upon a plastic medium with a sliding arrow that, on the one hand, reports a 10-cm-long linear segment with no numbers on it and that at either end bears the writing 'no pain' and 'maximum pain.' On the back, the same segment is subdivided into 1-cm-long notches with the numeric indication. The duty nurse b.i.d. (at 8 a.m. and 8 p.m.) asks the patient, after briefly illustrating how the instrument works, to indicate the pain intensity felt at that precise moment in time and transcribed it on to the medical chart, in addition to the other nursing parameters, together with the matching score that can be seen from the back of the instrument itself.
In addition for each patient, the physician records upon entry, as a standard procedure implemented for many years, any presence of related cancer symptoms and among these, pain, according to a three-point code based on clinical judgment, and the consumption of analgesics (0 = no pain and no drugs taken in the 24 h; 1 = mild/moderate pain and one administration of an analgesic in the 24 h; 2 = severe pain and two or more administrations of an analgesic in the 24 h) [13] .
training
In October 2002, all 20 ward nurses participated in a 2-day course on the epidemiology, physiopathology, measurement and treatment of cancer pain held by two oncologists, two anesthesiologists, two psychologists and three experienced nurses. During the course, a particular relevance was dedicated to the administration modalities of the VAS instrument. At the end of the course, before the monitoring program was officially launched, a preliminary training phase was activated on the use of twice-daily monitoring of the VAS. During this initial training period, the nursing staff pointed out some problems with the administration of the instrument and in particular some difficulties for some patients with the use of the VAS, especially in the case of elderly patients, and a certain non-homogeneity as concerns the administration methods of the VAS by some nurses [14] . As a result, the nurses were given a further period of training on the VAS administration methods and communication with the patient, while at the same time two of the authors (AAM and AC) checked the matching of the score reported in the medical chart with their own evaluation (double evaluation). In the space of a few weeks, the nurses reported that most of the problems had been resolved, and by means of the double evaluation, it was seen that the score reported in the medical chart was fairly reliable. The twice-daily pain monitoring officially started on 1 January 2003.
analgesic therapy
The physician prescribed analgesic therapy in patients with untreated or with uncontrolled pain according to the guidelines based on the World Health Organisation recommendations [15] . In particular, the anti-pain therapy was administered 'on demand' [i.e. an administration upon request from the patient limited to non-steroidal anti-inflammatory drugs (NSAIDS) orally or i.m. or tramadol orally or i.m.] or continuously with a planned schedule (two or three administrations in the space of 24 h for the NSAIDS or tramadol) and by major opiates (two to six administrations per day for morphine s.c. or two to three per day of oral slow-release morphine and every 72 h for transdermal fentanyl).
study design
Data were collected by consulting the clinical charts of the first admissions in the period mentioned above. A clinical chart that contained at least one VAS rating in the first 24 h at entry, in the last 24 h at dismissal and two ratings for every day of hospitalization excluding the absences of the patient form the ward owing a variety of reasons (examinations, permission to go out, etc.) were considered complete for the procedure application. The study analyzed the VAS rating at entry in relation to the following entrance parameters: patient's age and sex, primary tumor site, extension of the disease, site of the metastases/relapses, performance status [karnosky (kps)], any analgesic therapy being taken and the evaluation of pain made by the physician according to the previously mentioned three-score code. The analysis included also the VAS rating upon dismissal and its comparison with the rating at entry. VAS ratings of the hospitalization days between those of admittance and dismissal were not analyzed in this study as its aim was the evaluation of the procedure's application and congruence.
statistical analysis
The data were collected on an Excel Windows-Office XP
spreadsheet, by means of which they were subsequently processed. The statistical tests used were chi-square test and Student's t-test.
results
The audit concerns the clinical charts of 223 patients admitted for the first time in the period of the study. Two hundred and eleven charts (94.6%) contained two daily VAS ratings and at least one rating on the first and the last 24 h of hospitalization. Twelve charts were completely [4] or partially [8] lacking a VAS rating report. The main reason for non-reporting was the patient's compromised cognitive status that had meant that the nurse did not record the score. One hundred and forty-two patients (67.3%) presented metastatic solid tumors and 30 (14.2%) presented a tumor with loco-regional extension while the remaining 39 (18.5%) had NED. The mean hospitalization duration was 6.5 days. The analysis of the VAS rating at entry is reported in Table 1 . Sixty (28%) patients presented a VAS ‡ 1. The mean intensity of the VAS in these patients was 3.4 and the distribution of the VAS according to three classes was as follows: VAS 1-3, 39 (65%); VAS 4-6, 15 (25%) and VAS 7-10, 6 (10%). No statistically significant difference emerged in the distribution of the VAS as regards sex, age, site of primary tumor, disease extension, presence or absence of bone metastases and performance status. Patients with low versus normal KPS presented mean higher pain intensity. The evaluation of pain by the physician at the first admission of the 211 patients resulted as follows: pain 0 in 138 patients (65.4%), pain 1 in 53 (25.1%) and pain 2 in 20 patients (9.5%). Table 2 reports the analysis of the relationship between VAS rating and the analgesic therapy taken at entry. It can be seen that 86 patients (40.8%) were given some form of analgesic therapy but that 35% of the patients with VAS ‡ 1 were not taking any analgesics and that, conversely, 47 patients with VAS 0, corresponding to 22.3% of the overall patient series, were taking analgesics. In particular, 27 out of 47 patients were taking continuous analgesic medication and 20 were receiving analgesics on demand. The first of these two groups is made up of patients whose pain was controlled by analgesics previously prescribed by the medical doctors of the unit or by other doctors. Consequently, as a whole, the patients with pain involvement are those with VAS ‡ 1 together with VAS 0 but taking continuous analgesic drugs, making a total of 87 patients corresponding to 41.2% of the examined patient series. This number was higher than the one (73 = 34.6%) obtained with the pain evaluation made by the physician (Figure 1 ). Table 2 also shows that in about half the patients on scheduled therapy, the pain control was unsatisfactory irrespective of whether they had been taking opiates or non-opiates. Table 3 reports the comparison between VAS upon entry and upon dismissal. There is a slight increase in the number of painfree patients and in particular a 50% reduction in the number of patients with VAS 7-10, although the mean VAS remained unchanged (from 3.3 to 3.2). In greater detail, 42 patients (20%) improved their VAS rating, 38 (18%) worsened and 131 (62%) remained unchanged. It is worth pointing out that upon dismissal, there were still 11.8% of patients with VAS > 3. Furthermore, also at dismissal, 17.9% (7/39) of NED patients original article Annals of Oncology report a VAS ‡ 1 with a mean intensity of 2.9. The time to instruct the patient about the use of the instrument was limited to around 2 min on entry and 1 min subsequently.
discussion
As pain may accompany all the phases of the cancer course, medical oncologists should be interested in implementing strategies in order to detect its presence, to evaluate its intensity and to treat it, theoretically, in all their patients. This vision is shared and supported by the European Society of Medical Oncology [16] . However, such a strategy is preferably adopted in and limited to patients with very advanced disease and in a palliative care setting, both as inpatients [5, 17] and outpatients [11] . Few experiences have evaluated the feasibility and applicability of pain intensity monitoring in everyday clinical practice at a medical oncology unit. From these experiences, the critical role of educational training in pain assessment for health professionals emerges. In fact, only after such an effort, Au et al. [18] reported that chart review showed 98% of nurses' notes contained recorded pain scores by using an NRS. Similarly, Rodes et al. [9] conducted a pre-and post-intervention chart review of 520 randomly selected oncology patient visits. The intervention consisted in training health assistants to measure and document patient pain scores by using VAS. They found that recording pain scores in the patient chart rose from 1% to 75.6%.
At our unit's inpatient ward, we chose to use VAS in that it has been widely shown to be easy to administer, valid and sensitive to the treatment effects [4, 19] and for the positive results reported with its use in pain intensity monitoring in an outpatient setting [9] . These characteristics made it suitable for the daily pain monitoring in all the patients admitted independently of their disease stage. The tool was administered experimentally b.i.d., as is the case for the recording of body temperature and other standard parameters, by the nurses and for the whole duration of the hospitalization. All the nurses had been previously involved in this program by means of a specific training course. The study has shown a high level of completeness of the charts, with the twice daily VAS rating at 94.6%. The main cause for the failure to record the VAS score was the patient's severe cognitive deficiency, particularly in the elderly patients. A compromised cognitive status is a wellknown limit for all the main tests of subjective pain evaluation and for VAS in particular [7, 20] . A comparative evaluation of selected pain scales, including VAS, NRS and verbal descriptor scales (VDS), indicated that the VDS was the scale of choice for assessing pain intensity among older adults [21] . Our observation underlines the need to deepen the research into pain evaluation in such patients.
The second aim was to show the congruence of the information obtained with VAS monitoring. The comparison with the physician's evaluation highlights how the percentage of patients with pain concerns results to be higher (41.2% versus 34.6%) when evaluating pain with the VAS. This observation is in harmony with many other reports in the literature concerning the underestimation of the pain incidence by the medical and nursing staff [1] .
Although there is a trend between a higher incidence of VAS ‡ 1 and disease extension, bone metastases presence versus absence and impaired versus good KPS, the differences are not statistically significant. The lack of statistical significance could be due to a number of reasons: (i) a low statistical power of the comparisons between subgroups with a very different number of patients; (ii) problems in the communication phase between nurses and patients; (iii) 'noise' distributed across the whole of the patient series by a patient's use of VAS to express not only the sensorial pain experience but also other components (functional, emotional and psychological). This seems to be confirmed by the fact that at entry about 20% of the NED patients declared a VAS ‡ 1 and that such a percentage remains substantially stable also upon dismissal. Thus, the VAS seems to be used also as a multidimensional instrument and for a part of the patients it seems to represent an instrument for expressing a general suffering. This could represent a substantial limitation for the use of our monitoring system in guiding the analgesic treatment.
The analysis of the VAS variations shows that there is a slight trend toward a reduction in the incidence and the intensity of pain at dismissal, but there nevertheless persists a significant number of patients with VAS > 3 (11.8%). Although this can be attributed to the brevity of the hospitalization and to the physical and psychological consequences of the received antitumor treatment, this observation confirms the need on the part of the oncologists to increase their attention toward the pain symptom in order to achieve improved control.
One of the limits of this study is that it was carried out on a heterogeneous oncological patient series in terms of clinical stage and it has been conditioned by the local organizational characteristics (first of all, selection criteria for the patients to be admitted and analgesic therapy to be adopted). Consequently, the study observations cannot be extended automatically to all the medical oncology wards. Another limitation of the study is represented by the lack of information on the characterization of the pain such as its source (possible co-existence of other chronic diseases) and type (somatic, visceral and neuropathic).
On the basis of our observations, the use of VAS as a tool for twice-daily pain intensity monitoring at a medical oncology unit can be applied by a motivated nursing staff, although it does have some drawbacks. Apart from the previously cited unsuitability for administration to cognitively impaired patients, the chief limit appears to be intrinsic to the VAS and is represented by difficulties concerning the administration method and the instructions given to the study subjects as previously reported [22, 23] . NRS are probably simpler and easier to implement in the setting we have studied [24] . Experiences on their use in the pain intensity monitoring were reported to be associated with educational actions [7, 18, 25] . The results from these studies have led the authors to recommend the implementation of a daily numeric pain scale in nursing practice at medical oncology services.
In conclusion, systematic twice-daily pain intensity monitoring using VAS applied by the nursing staff at a medical oncology inpatient ward is feasible in the routine clinical practice with a good patient compliance. Its congruence with the patients' clinical situation seems to be suboptimal. The next step in this program will be to prospectively evaluate the 
